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The geologic evaluations and professional opinions rendered in this
pl anni ng docunent that describe the evaluation for Potential Sources of
Contam nation 2. 3, 4, 41, 42, and 43, Naval Air Station Jacksonville,
Jacksonville, Florida, were conducted or developed in accordance wth
commonly accepted procedures consistent with applicable standards of
practice.
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1.0 DECLARATI ON OF THE RECORD COF DECI SI ON

1.1 SITE NAME AND LOCATION. The site nane is Operable Unit (OU) 2, which conprises
Potential Sources of Contam nation (PSCs) 2 (Former Firefighting Training Area
[FTA], 3 (Wastewater Treatment Plant [WMP] Sludge Disposal Area), 4 (Pine Tree
Pl anting Area), 41 (Donestic Waste Sl udge Drying Beds), 42 (WMP Polishing Pond),
and 43 (I ndustrial Waste Sludge Drying Beds) | ocated at the Naval Air Station (NAS)
Jacksonville in Jacksonville, Florida.

1.2 STATEMENT OF BASI S AND PURPOSE Thi s deci si on docunent presents the sel ected
remedi al action for OU 2 at NAS Jacksonville. The selected action was chosen in
accordance with the requirenents of the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA), as anended by the Superfund Amendnents
and Reaut horization Act of 1986, and to the extent practicable, the National GOl
and Hazardous Substances Contingency Plan (NCP). The information supporting this
renedi al action decision is contained in the Adm nistrative Record for this site,
which is | ocated at Southern Division Naval Facilities Engineering Conmand in North
Charl eston, South Carolina. The information repository, which also contains
supporting docunents for this renedial action decision, is |located at the Charles
D. Webb Wesconnett Branch of the Jacksonville Public Library.

The U.S. Environnental Protection Agency (USEPA) and the State of Florida concur
with the sel ected renedy.

1.3 DESCRI PTI ON OF THE SELECTED REMEDY This Record of Decision (ROD) is the
final action for OU 2 and is based on results of the Renedial Investigation (RI)
and Ri sk Assessnment (RA) conpleted for QU 2. The preferred renmedial action at OU
2 is No Further Action because of the follow ng:

e Interimrenedial actions (|l RAs) were conducted at PSCs 2, 41, 42, and 43.

e Due to the presence of |ight non-aqueous phase |iquids (LNAPL) and petrol eum
rel ated contam nants, and based on the CERCLA petrol eum excl usi on, PSC 2 was
transferred to the State's petrol eum program

* Although no I RA was deened necessary for PSC 3, an area of surface soil was
excavated at PSC 3 where one sanple exceeded the industrial prelimnary
remedi al goal (PRG for |lead. Results of the focused risk evaluation (FRE)
for soils at PSC 3 support the No Further Action renmedy sel ection.

e Sludge piles with elevated levels of trace netals at PSC 4 were excavated
prior to conpletion of the Human Health Ri sk Assessnment (HHRA). Cancer ri sks
calculated for future residents exposed to soil and sludge at PSC 4 are
wi t hi n USEPA acceptable risk range.

Because PSCs 41, 42, and 43 are all classified as Resource Conservation and
Recovery Act (RCRA) sites, they require a period of groundwater nonitoring. The
Navy, USEPA, and Fl orida Department of Environnmental Protection (FDEP) agreed that
a postclosure nonitoring programof 2 to 3 years, conbined with groundwater data
collected over the last decade, wll neet the requirenents of the RCRA. The

JAX-OU2.ROD
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groundwater nonitoring data will be used to determne if there are significant
changes in chemical levels that could potentially inmpact human health and the
envi ronment over tine.

1.4 DECLARATI ON STATEMENT. It has been determ ned by the Navy, USEPA, and FDEP
that No Further Action with a five-year reviewis necessary at QU 2. In addition.
PSCs 41, 42, and 43 will require postclosure groundwater nonitoring under the RCRA
for 2 to 3 years.

By separate Menorandum of Agreenment (MOA) with the USEPA and the FDEP, NAS
Jacksonville, on behalf of the Departnment of the Navy, agreed to i npl enent basew de
certain periodic site inspection, condition certification, and agency notification
procedures designed to ensure the nmaintenance by Station personnel of any
site-specific land-use controls (LUCs) deened necessary for future protection of
human health and the environnent. A fundanental prem se underlying execution of
t hat agreenent was that through the Navy's substantial good-faith conpliance with
the procedures called for therein, reasonabl e assurances would be provided to the
USEPA and FDEP as to the permanency of those renedi es, which included the use of
specific LUCs.

Al t hough the terns and conditions of the MOA are not specifically incorporated
herein by reference, it is understood and agreed by the Navy, USEPA, and FDEP t hat
the contenpl at ed permanence of the renmedy refl ected herein shall be dependent upon
the Station's substantial good-faith conpliance with the specific LUC mai nt enance
commitnments refl ected therein. Should such conpliance not occur or should the MOA
be term nated, it is understood that the protectiveness of the renedy concurred in
may be reconsi dered and that additional neasures may need to be taken to adequately
ensure necessary future protection of human health and the Environnent.

The "no further cl eanup action" with groundwater nonitoring is protective of human
heal th and the environnment under current industrial |and use, conplies with State
and Federal applicable or relevant and appropriate requirenments (ARARs), and is
cost effective.

1.5 SI GNATURE AND SUPPORT AGENCY ACCEPTANCE OF THE REMEDY

AP A 93 )G

Captain Stephen A. Turcotte Date
Commanding Officer, NAS Jacksonville

JAX-OU2.ROD
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2.0 DECI S| ON SUMVARY

2.1 SITE NAMVE, LOCATI ON, AND DESCRI PTION NAS Jacksonville is located in
Duval County, Florida, on the western bank of the St. Johns River (Figure
2-1). QU 2 is located in the northern part of the installation and is
bordered by the St. Johns River to the north, the Tinuquana Country Club to
the west, and base runways to the south and east (Figure 2-2). The official
m ssi on of NAS Jacksonville is to provide facilities, service, and nmanageri al
support for the operation and nai ntenance of naval weapons and aircraft to
operating forces of the US. Navy as designated by the Chief of Naval
Operations. Sone of the tasks required to acconplish this nission include
operation of fuel storage facilities, performance of aircraft nmintenance,
mai nt enance and operation of engine repair facilities and test cells for
turboj et engi nes, and support of weapons systens.

QU 2 contained two WMP systens. Industrial wastewater from the Naval
Avi ation Depot (NADEP) was treated in the Industrial Wstewater Treatnent
Plant (IWIP), and the effluent was then di scharged to the WMP prior to final
di scharge to polishing ponds. The IWP was closed in 1995. Currently,
domestic wastewater and pre-treated industrial wastewater fromthe NADEP is
sent to the plant for treatnent. In the past, treated wastewater was
di scharged to a polishing pond, chlorinated, then discharged to the St. Johns
River. Aformer FTA is also located within QU 2.

2.2 SITE H STORY AND ENFORCEMENT ACTIVITIES Environnmental studies of the
si x PSCs whi ch conprise QU 2 began in 1983. A two-staged RI was devel oped to
address the environmental concerns at QU 2. The objectives of the first stage
were to identify source areas and define the extent of contamination at PSCs
2, 3, 41, 42, and 43 and, if necessary, renediate themthrough | RAs. Based on
the results of these investigations, |RAs were inplenented at PSCs 2, 41, 42,
and 43 to address risks associated with site contaninants. Ceanup criteria,
renedial activities, and confirmatory sanpling perfornmed during the | RAs of
PSCs 41, 42, and 43 are discussed in the foll owing docunents: Certification
and O osure Report, Potential Source of Contami nation 41 (ABB Environnental
Services, Inc.[ABB-ES], 1997a), Certification and O osure Report, Potential
Source of Contamination 42 (ABB-ES, 1997b) and Certification and d osure
Report, Potential Source of Contamination 43 (ABB-ES, 1997c). The renedi al
activities performed at PSC 2 are docunented in the docunent, Conpletion
Report for PSC 2 Former Firefighter Training Area, Naval Ar Station
Jacksonvill e (Bechtel Environmental, Inc., 1996).

Results of the first stage of the RI are docunented in two focused renedial
i nvestigationand feasibility study (RI/FS) docunents (ABB-ES, 1995a; 1994a).

The objectives of the second stage were to
e investigate soil at PSC 4, and groundwater, surface water, and sedi nent
t hroughout QU 2, because these nedia were not covered (except at PSC
42) during the first stage of investigation,

e« determne if additional renedial actions were needed to reach a final
renedy, and

JAX-OU2.ROD
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e if necessary, recommend renedi al alternatives to achieve the fina
remedy.

QU 2 is conposed of six PSCs (see Figure 2-3). In addition to
PSC-specific site investigations, drainage areas and groundwat er across
OU 2 were investigated to support the QU 2 RI (ABB-ES, 1998a). Table 2-1
presents an overview of the assessnments conducted to date and the
associ at ed nedi a addressed, and Table 2-2 presents a historical sumary
of specific investigative activities and associ ated deliverables and
findings for the PSCs within QU 2. Overall results from both stages of
i nvestigation are docunented in the Final Rl (ABB-ES, 1998a)

The following is a description of the six PSCs contained within QU 2.
Bri ef descriptions of the drainage areas and the groundwater coverage
are presented followi ng the PSC descriptions.

2.2.1 PSC 2: Forner Firefighting Training Area PSC 2 consisted of a
shal l ow, unlined pit, approximtely 100 feet in diameter. The pit was
used for firefighting training fromapproxi mately 1966 to 1991. Vehicl es
and parts were sprayed with jet propellant (JP)-4, JP-5, aviation
gasoline, or waste oil, then ignited to sinmulate aircraft crashes.

Petrol eum contam nated soil and LNAPL were found at PSC 2 during the
first stage of the RI. The contam nation was attributed to firefighting
training activities at the forner FTA

Using the Florida regulations for petroleumcontam nated soil as
gui del i nes, the renedi al action contractor excavated soil at PSC 2 with
total petroleum hydrocarbon (TPH) concentrations greater than 50
mlligrams per kilogram (nmg/kg) and thermally treated it, and then the
excavated area was backfilled. In the source area, soil was excavated
down to the water table. These renedial activities were perfornmed in
1995. LNAPL was not collected and was only encountered occasionally as
smal | gl obul es and as a sheen on the surface of the water.

Groundwat er at PSC 2 was i nvestigated during the second stage of the R
LNAPL was neasured in a well installed in the center of the forner FTA.
Additionally, a small plunme of petroleumrel ated contan nants (prinmarily
benzene, toluene, ethylbenzene, and xyl ene) was detected.

Because of the presence of LNAPL and petrol eumrel ated contam nants in
groundwat er, the USEPA and FDEP have agreed to transfer jurisdiction
over PSC 2 (including petrol eum contam nated groundwater) to Florida's
petrol eum program

2.2.2 PSC 3: Wastewater Treatnment Pl ant Sludge Disposal AreaPSC 3 is
a 15-acre tract where approximately 20,000 tons of donestic and
i ndustrial sewage sludge, reportedly containing netals and organic
conmpounds, were di sposed of between 1962 and 1980. The sl udge was eit her
dunped in piles or spread on the ground. The site was divided into two
parcels of |land by an access road. The land north of the road has been
planted with pine trees, and the |land south of the road is an open
field.

Pai nt chi ps, observed in the shallow surface soil during the first phase
of the R, confirmed that sludge was disposed of at PSC 3. O the two
parcels of |and

JAX-OU2.ROD
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Table 2-1
Operable Unit 2
Summary of Investigations and Media Addressed

Record of Decision
Potential Sources of Contamination 2, 3, 4, 41, 42, and 43
Operable Unit 2
Naval Air Station Jacksonville
Jacksonville, Florida

) Groundwater RCRA Closure
Area of Intrest Media FRI FRE FFS IRA Monitoring Report RI RA Comments
PSC 2 Surface Soil X X X X PSC 2 has been transferred to the Florida
petroleum program. Five temporary wells were
installed during the FRI to confirm the presence of
LNAPL. Subsurface soil samples were collected
during the FRI and analyzed for THP only.
PSC 3 Surface Soil X X Due to high concentrations of metals detected
during the FRI, a single “hot spot” was excavated
in 1997 and incorparated into the IRA at PSC 42.
Subsurface Soil X X
PSC 4 Soil/Sludge X X Five small piles of sludge material, discovered
during site walkovers that preceded the RI, were
removed in 1997 and incorporated into the IRA at
PSC 42.
PSC 41 Surface Soil/ X X X X X Soil and sludge material solidified during the IRAin
Filter Media 1995 were excavated and incorporated as backfill
into the IRA at PSC 42 in 1997.
Subsurface Soil/ X X X X X
Filter Media
Groundwater X
PSC 42 Sediment X X X X
Surface Water X X X X
Surface Soil X X
Groundwater X Groundwater was collected during the FRI of PSC

42 solely to support evaluation of remedial
alternatives.

See notes at end of table.
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Summary of Investigations and Media Addressed

Potential Sources of Contamination 2, 3, 4, 41, 42, and 43

Table 2-1 (Continued)

Operable Unit 2

Record of Decision

Operable Unit 2

Naval Air Station Jacksonville

Jacksonville, Florida

) Groundwater RCRA Closure
Area of Intrest Media FRI FRE FFS IRA Monitoring Report RI RA Comments
PSC 43 Surface Soil/ Soil and sludge material solidified durind the IRA
Filter Media X X X X X in 1995 were excavated and incorporated as
backfill into the IRA at PSC 42 in 1997.
Subsurface Soil/
Filter Media X X X X X
X
Groundwater
OU 2 Drainage Surface Water X X
area Sediment X X
Surface Soil X X
ou 2 Soil/Sludge X X Groundwater samples collected at orimmediatley
Groundwater downgradient of PSC 2 were not included in the
overall groundwater evaluation for OU 2 because
PSC 2 has been transferred to Florida petroleum
program.
Notes: Groundwater monitoring was initiated at PSCs 42, and 43 in 1984. Monitoring for PSC 41 began in 1990.
PSC = potential source of contamination.
FRI = focused remedial investigation.
FRE = focused risk evaluation,
FFS = focused feasibility study.
IRA = interim remedial action.
RCRA = Resource Conservation and Recovery Act.
RI = remedial investigation.
RA = risk assessment.
LNAPL = light nonaqueous-phase liquid.
TPH = total petroleum hydrocarbons.
IRA = interim remedial action.
OU = operable unit.
JAX-OU2.ROD
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Table 2-2
Operable Unit 2 investigative History

Record of Decision
Potential Sources of Contamination 2, 3. 4. 41, 42, and 43
Operable Unit 2
Naval Air Station Jacksonville
Jacksonvifle, Florida

PSC 2, 0OU 2, NAS Jacksonville, Jacksonville, Florida (ABB-ES
1994b)

. Goals and objectives

. Remedial action criteria
. Description of IRA

. Cost estimate

Date Investigation Title Activities Findings
1983  IAS,NAS Jacksonville, Jacksonville, Florida (Fred C. Hart & . Review of historical records and serial photographs. . PSCs 2,3, and 4 were identified as potential sources of
Associates . Field inspections and personal interviews. contamination.
. At PSC 2, 6,000 gallons of jet fuel and waste oil were
burned annually from 1966 to 1991.
. At PSC 3, 20,000 tons of sludge-containing metals were
dumped between 1962 and 1980.
. PSC 4 was used for disposal of paint shavings, sewage
sludge, asbestos, oil, and petroleum products between
1968 and 1975.
1983  Groundwater Monitoring Plan for RCRA compliance, NAS Discussed general hydrogeologic conditions and proposed Three wells installed around PSC 43 in April. 1994
Jacksonville, Jacksonville, Florida (Geraghty & Miller) monitoring well installation and sampling. Quarterly sampling began.
. Three wells installed around PSC 42 in Junel994.
Quarterly sampling began.
1985  Verifacation Study, NAS Jacksonville, Jacksonville, Florida -« Monitoring wells installed at PSCs 2 and 4. . VOCs were found in soil at PSC 4.
(Geraghty & Miller) . Groundwater samples were collected.
. Soil samples were collected at PSC 4.
1991 Quarterly Compliance Monitoring of Polishing Pond and Presented quarterly sampling results for 11 wells surrounding ~ Contamination above backround levels found in all shallow
Domestic Sludge Drying Beds, NAS Jacksonville, Jacksonville, PSCs 41 and 42. aquifer wells. Recommended installation of additional wells.
Florida (IT Corporation)
1994 Focused RI/FS, PSCs 2, 41, and 43 at OU 2, NAS Jacksonville, Soil sampling and analysis were completed at PSC 2. . Soil samples at PSC 2 contained SVOCs and VOCs
Jacksonville, Florida (ABB-ES, 1994a) . Temporary observation wells were installed at PSC 2 and characteristic of weathered and/or burned waste petroleum
free-product samples were collected. products.
. Sampling of sludge drying bed material and soils -« Trace levels of SVOCs and VOCs were found in soil and
surrounding the sludge drying beds was completed at sludge material sampled at PSCs 41 and 43.
PSCs 41 and 43.
1994  Technical Memorandum for Preferred Remedial Alternative for ~ Provided elements of the IRA: NA

See notes at end of table.
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Table 2-2 (Continued)
Operable Unit 2 Investigative History

Record of Decision
Potential Sources of Contamination 2, 3, 4, 41, 42, and 43
Operable Unit 2
Naval Air Station Jacksonville
Jacksonville, Florida

Jacksonville, Jacksonville, Florida (Bechtel Enviromental, Inc.,
1996)

. Soil excavation.

. Free-product recovery and disposal.
. Thermal desorption treatment.

. Backfill.

. Site restoration.

Date Investigation Title Activities Findings
1994 Interim Record of Decision for PSCs 2, 41, and 43 at OU 2, NAS  PSC 2 2 NA
Jacksonville, Jacksonville, Florida (ABB-ES, 1994c) . Collected free product from soil and disposed of off site.
. Excavated and treated contaminated soil on site via low-
thermal desorption.
. Backfilled with treated soil.
PSCs 41 and 43
. Removed and disposed of nhonhazardous material.
. Excavated and treated hazardous material on site.
. Backfilled with treated material.
. Treated material was consolidated on PSC 41.
. PSC 43 was backfilled with clean soil.
1995 Focused RI/FS, PSCs 3 and 42 at OU 2, NAS Jacksonville, Soil sampling and analysis were completed at PSCs 3 and  « Soil samples at Psc 42 contained inorganics, specifically,
Jacksonville, Florida (ABB-ES, 1995a) 42. cadium, chromium, and lead.
. Surface water and sediment sampling were completed -« Inorganics were detected in sedimennt and sludge deposits
within the polishing pond at PSC 42. at PSC 42.
. Inorganics were detected in the surface water at Psc 42,.
. Inorganics were found at levels above backround in surface
soil samples at PSC 3.
1995 Interim Record of Decision for Psc 42 at OU 2, NAS =« Installed in situ mobile stabilization unit. NA
Jacksonville, Jacksonville, Florida (ABB-ES 1995b) . Bermed and lined pond perimeter.
. In situ stabilization of polishing pond sludge and water.
1996  Completion Report for PSC 2 FFTA, 42 at OU 2, NAS =« Clearing and grubbing. NA

See notes at end of table.
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Table 2-2 (Continued)
Operable Unit 2 Investigative History

Record of Decision
Potential Sources of Contamination 2, 3, 4, 41, 42, and 43
Operable Unit 2
Naval Air Station Jacksonville
Jacksonville, Florida

Date Investigation Title Activities Findings
1997 Certification and Closure Report PSC 41, NAS Jacksonville, Remedial activities were conducted in two phases: NA
Jacksonville, Florida (ABS-ES, 1997a)
. Phase 1 included excavation and on-site stabilization of
contaminated media from PSCs 41 and 43.
. Phase 2 included excavation of the previously stabilized
material from PSC 41, and transportation and incorporation
of the stabilized material into the backfill covering cured and
stabilized material at PSC 42.
1997 Certification and Closure Report, PSC 42, NAS Jacksonville, -« Installation of mobile treatment unit for in situ stabiliazation.  NA
Jacksonville, Florida (ABB-ES, 1997b) . Construction of containment berm around polishing pond.
. In situ stabilization of sediment, sludge, and water.
1997 Certification and Closure Report PSC 43, NAS Jacksonville, -« Removed and disposed of nonhazardous material off site. ~ NA
Jacksonville, Florida (ABB-ES. 1997c) . Excavated and treated hazardous material on site.
. Backfilled the excavated area.
1998 RI, OU 2, NAS Jacksonville, Jacksonville, Florida (ABB-ES, OU 2-wide . Due to presence of petroleum-related compounds in
1998a) . Groundwater investigation. groundwater, PSC 2 was transferred to Florida's petroleum
. Surface water and sediment investigation. program.
. Soil investigation . No further actions recommended for PSCs 3 and 4.
. PSCs 41, 42, and 43 were recommended for clean closure
under RCRA.
. Groundwater monitoring for postclosure required for PSCs
41, 42, and 43.
Notes: IAS = initial assessment study. ABB-ES = ABB Environmental Services, Inc.
NAS = Naval Air Station. SVOC = semivolatile organic compound,
PSC = potential source of contamination. NA = not available.
RCRA = Resource Conservation and Recovery Act. IRA = interim remedial action.
VOC = volatile organic compound. FFTA = fifefighter training area.
RI/FS = remedial investigafion and feasibility study. RI = remedial investigation.
OU = operable unit.
JAX-OU2.ROD
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at PSC 3, only the southern one (Parcel 2) appears to have been utilized for
sl udge di sposal .

Al t hough risks were not expected from exposure to soil at PSC 3, there were
concerns about the exceeded gui dance cleanup goals for | ead detected in one
surface soil sanple collected at Parcel 2. Metals concentrations in this
sanpl e were al so much higher than those detected in other PSC 3 sanples.

Because of these concerns, soil around this sanple was renoved in January
1997 and incorporated into the ongoing | RA at PSC 42.

2.2.3 PSC 4. Pine Tree Planting Area PSC 4 conprises approxi nately 70 acres
and is |located southwest of the WMWMP. Approximately 5 to 6 acres in the
northern part of the area were planted with pine trees sonetine after 1975;
hence, the name of the site. The rest of the site is an open grassy field.
Portions of the area were reportedly used for the disposal of wastewater
sl udge, asbestos, and petrol eumproducts between 1968 and 1975. The waste was
ei ther dunped in piles or spread on the ground. |nvestigators found evi dence
of sludge disposal in the northern portion of the Pine Tree Planting Area
(i.e., sludge piles and a sludge |ayer containing paint chips) during the
first portion of the RI. Evidence of sludge disposal was not found anywhere
el se at PSC 4.

Samples from the piles contained high netal concentrations, which further
i ndicated that the piles consisted of sludge fromthe WWMP. Because of the
nmet al concentrations, the piles were renoved in January 1997 al ong with soi
surrounding one sanpling location in the same area as the piles. The
excavat ed sl udge material and soil were incorporated into the ongoing | RA of
PSC 42.

2.2.4 PSC 41: Donestic Waste Sludge Drying Beds A systemof five unlined
beds were constructed in 1970 to dry sludge fromthe donestic WMP. After the
sl udge was dried, it was renpbved fromthe beds and di sposed of at PSC 3, PSC
4, or a landfill. During operations between 1970 and 1980, it was reported
t hat approxi mately 300 cubic yards of dried sludge were renoved annual Iy from
the donestic waste sludge drying beds. In 1987, the USEPA classified the
drying beds as a surface inmpoundnent used for the treatment of |isted RCRA
hazardous waste. The beds were pernanently renoved from service in 1987.
Sludge renmaining in the drying beds was reported to have been renoved and
di sposed of at an off-site, USEPA-pernmitted landfill.

The forner donestic sludge drying beds were investigated during the first
stage of the RI. Hi gh nmetal concentrations were detected in sanpl es of sl udge
bed nedia and in soil beneath the former drying beds. To address the
potential risks and support RCRA closure, an | RA was inplenented in 1995 at
PSC 41. Soil and filter nmedia from ground surface down to the water table
were excavated and stabilized. Stabilized materials from PSC 41 and PSC 43

(simultaneously undergoing an identical IRA) were used to backfill the
excavation at PSC 41. |In January 1997, the stabilized and solidified sludge
mat eri al was excavated and i ncorporated as backfill into the ongoing | RA of
PSC 42.

Because t he source areas had been renoved and treated, an RCRA cl osure report
for PSC 41 was conpleted in 1997 (ABB-ES, 1997a).

2.2.5 PSC 42: \Wastewater Treatnent Plant Polishing Pond The poli shing pond
was constructed in 1970 to provide final clarification for approxinmately 2.3
mllion

JAX-OU2.ROD
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gal l ons per day of treated wastewater fromboth the industrial and donestic
WMPs. After clarification, the water was chlorinated and di scharged to the
St. Johns River. The pond was permanently renoved from service in May 1987,
but contai ned water until 1996.

The polishing pond was investigated during the first stage of the RI. Based
on high concentrations of nmetals detected in sedinment and surface water in
the pond, it was determ ned that an | RA was needed to support RCRA cl osure.
Five inorganic elenents (cadm um chromium |ead, nickel, and silver) were
identified as contaninants of concern to be addressed in the IRA Renedia

activities were conducted at PSC 42 from March 1996 to April 1997 to address
surface water and sedinent through treatnment andin situ solidification of

the sludge and underlying soil. The RCRA Closure report for PSC 42 was
completed in 1997 (ABB-ES, 1997b).

The selected | RA for treatnment of contam nated surface water and sedi nent at
PSC 42 was based on results of the focused RI (FRI) for PSC 42. The sel ected
IRA is presented in the Interim Record of Decision for Potential Source of
Contam nation 42, Qperable Unit 2 (ABB-ES, 1995b). The sel ected renedi ation
was in situ stabilization of contaminated nedia. Cleanup criteria, renedial
activities, and confirmatory sanpling (for PSC 42 nmedi a) perforned during the
IRA of PSC 42 are discussed in the Certification and Cosure Report,
Potential Source of Contanmination 42 (ABB-ES, 1997b). Because the source
areas at PSC 42 have been renoved and treated, no further action is
reconmended for RCRA closure of the site. However, a period of postclosure
groundwater nonitoring for PSC 42 wll be performed to satisfy the
requi rements of the RCRA

2.2.6 PSC 43: Industrial WAste Sludge Drying Beds The four industrial
sl udge dryi ng beds were constructed in 1980 to dry sludge generated fromthe
wast ewat er treatnment of plating wastes. During operations, approxinmately 41
cubi c yards of dried sludge were excavated annually fromthe drying beds and
di sposed of by |land spreading at PSC 3 and possibly PSC 4. The dryi ng beds
were renoved from service in 1988, with the remaining sludge renoved and
taken to an off-site USEPA permitted landfill in 1991

PSC 43 was investigated during the first stage of the RI. H gh concentrations
of metals were detected in the sludge bed filter nedia and the underlying
soil. In order to reduce potential risks associated with the netals
contami nation and conply with RCRA closure requirenents, an |RA was
i mpl emented for PSC 43 in 1995. The IRAs for PSCs 41 and 43 were perforned
concurrently. Contaminated filter nedia and soil were excavated and
stabilized, and tenporarily placed in the PSC 41 excavation. |In 1997, the
conbined solidified material from PSCs 41 and 43 were excavated and
i ncorporated as backfill into the ongoing IRA at PSC 42. The RCRA cl osure
report for PSC 43 was conpleted in 1997 (ABB-ES, 1997c).

2.2.7 Drainage Areas There are drainage ditches and swal es in several areas
of QU 2 (see Figure 2-4). However, only the drainage ditch in the open field
area of PSC 4 contains water on a continuous basis. During the R, surface
wat er and sedi ment sanples were collected fromthis drai nage ditch.

Sanmpl es were al so coll ected fromother drai nage areas at QU 2. These drai nage
areas are predom nantly grass-lined swales and only contain water during or
imediately following rain storns. Therefore, sanples obtained from these
areas were evaluated as soil in the R

JAX-OU2.ROD
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2.2.8 Goundwater G oundwat er sanpl es have been collected fromwells at QU
2 since 1984, primarily as part of the RCRA conpliance nonitoring for PSCs
41, 42, and 43. The results from pre-R groundwater sanpling events are
summari zed in the QU 2 R Workplan (ABB-ES, 1992).

Di rect-push technol ogy (DPT) was used to collect groundwater sanples during
the RI. Analytical results fromthe DPT groundwater investigation were used
in selecting locations for installing five nonitoring wells. These wells were
then sanpled and the groundwater analyzed in support of the R (ABB-ES,
1998a) .

2.3 HGHLI GATS OF COVWUNI TY PARTI CI PATION The Rl report (ABB-ES, 1998a) and
t he Proposed Pl an (ABB-ES, 1998b) for OU 2 were conpl eted and rel eased to the
public in January 1998 and April 1998, respectively. These docunents, and
other Installation Restoration (IR) program information, are available for
the public's reviewin the Informati on Repository and Adm nistrative Record.
The repository is nmaintained at the Charles D. Webb Wesconnett Branch of the
Jacksonville Public Library in Jacksonville, Florida. The notice of
availability of the Proposed Pl an was published in theFlorida Times Union on

April 1, 1998, and in the ay Today on April 1 and April 3, 1998. These
| ocal editions target the conmunities

cl osest to NAS Jacksonville. The news rel eases presented information on the
Rl at QU 2 and encouraged conmunity menbers to subnit witten coments on
t heProposed Pl an

A public coment period was held from April 1, 1998, to May 15, 1998, to
solicit comments on the Proposed Plan. I n addition, a public neeting was held
on April 21, 1998. Representatives from NAS Jacksonville, USEPA and the
FDEP, plus the Navy's environnmental consultants, presented information on the
results of the QU 2 R, the RA and the Proposed Pl an, and solicited comrents
from the community. No coments were received during the public coment
peri od.

2.4 SCOPE AND ROLE OF OPERABLE UNIT. Investigations at QU 2, the subject of

this ROD, indicated the presence of soil, groundwater, surface water and
sedi ment contami nation resulting frompast di sposal practices. | RAs have been
completed for PSCs 2, 41, 42, and 43. In addition, "hot spot" soil renovals
were conpleted at PSCs 3 and 4. Soil and sludge renoved from PSCs 3, 4, 41,

and 43 were incorporated into the ongoing IRA at PSC 42. Because of the
presence of LNAPL and petroleumrelated contaminants in the groundwater at

PSC 2, jurisdiction over PSC 2 has been transferred to Florida's petrol eum
program

The IRAs conpleted at OU 2 addressed soil, surface water, and sedinent
cont am nati on. Because the source of contanmination at QU 2 has been renoved
during IRAs, contamination in the groundwater is expected to decline over
tine.

The Navy, USEPA, and FDEP decided that the site conditions, RAresults, and
regul atory requirements (ARARs) do not warrant establishing renmedial action
obj ectives (RAGs) for QU 2.

2.5 SUMMARY COF SITE CHARACTERISTICS Contam nant sources, detections,
m gration pat hways, contam nated nedi a, and geol ogi ¢ and hydraul i c conditions
of QU 2 are discussed in the QU 2 Focused RI/FS reports and the Rl report.
Site characteristic data are summarized in the subsections and paragraphs
bel ow.

JAX-OU2.ROD
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2.5.1 General Site Characteristics of QU 2

Geol ogy. A generalized geologic cross section of OU 2 is shown and
described in Volume 1 of the NAS Jacksonville IR programplan (Geraghty
& MIler, 1991). The surficial soil consists of post-Mocene fluvia
deposits, including fine-grained sand, silty sand, clayey sand, and
sandy cl ay overlying the Hawmt horn G oup. The post-M ocene deposits are
up to 75 feet thick (United States Arnmy Corps of Engineers).

Surface Hydrol ogy. A drainage divide runs northwesterly across OU 2 in
the vicinity of the access road running through PSC 3 and the sl udge
drying beds at PSCs 41 and 43. South of the divide, runoff flows south
and west into a drainage ditch that begins 1,200 feet south of the WMP.
This ditch parallels the east-west runway for approximately 3, 000 feet,
then turns north and flows off base. North of the divide, runoff fl ows
toward the St. Johns River via drainage swales on either side of the
patrol road and in two 36 - inch- dianmeter stormmater drainage pipes
paralleling the taxiway on the east side of QU 2.

Hydr ogeol ogy. Groundwater flow in the surficial aquifer is generally
northward toward the St. Johns River, north of the surface drainage
di vide and south to sout hwest south of the divide. Depth to groundwater
generally ranges fromnear surface to 5 feet below | and surface (bls).
Hydraulic conductivity ranges fromO0.23 to 9.33 feet per day (ft/day)
in the shallow zone and 3.54 to 81.35 ft/day in the deep zone.

Met eor ol ogy. The neteorol ogy of the Jacksonville area is described in
detail in Volume 1 of the NAS Jacksonville IR Program Pl an (Geraghty &
MIler, 1991).

Cont am nant Sources. OU 2 contam nant sources were addressed during
| RAs. These cont am nant sources and the contam nated nmedi a i ncl uded t he
fol | ow ng:

Site Medi a

PSC 2 soi |, groundwat er

PSCs 3 and 4 soil, sludge

PSCs 41 and 43 soil, sludge

PSC 42 soil, surface water, sedi nent

PSC-specific investigations conducted at OU 2 are docunented in the
Focused RI/FS and the Final RI. Soil was investigated at all PSCs, while
surface water and sedinment were only investigated for PSCs 4 and 42.
Groundwat er was investigated as a whole across OU 2, and wll be
di scussed in this ROD as such.

2.5.2 PSC 2, Firefighting Trai ning Area

2.5.2.1 Soil

Vol atil e Organi ¢ Conmpounds (VOCs). VOCs detected prior to the IRA
i ncl uded ethyl benzene, 4-nmethyl-2-pentanone, and 2-butanone at the
center of PSC 2. These constituents are degradation products of

hydr ocar bon -based conpounds related to fuel, including jet and diesel
fuel.
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Semivolatile Oganic Conpounds (SVOCs). SVOCs detected in surface soils
consisted of polynuclear aromatic hydrocarbons (PAHs) . The PAH
2- met hyl napht hal ene was found at the center and the northeastern edge of PSC
2. Oher PAHs were detected in | ow concentrations at one |ocation near the
eastern edge of PSC 2. These PAHs included di benz(a, h)anthracene, chrysene,
pyrene, benzo (g, h,i)peryl ene, benzo(k)fl uoranthene, i ndeno (1, 2, 3-cd) pyrene,
and benzo(b) fluoranthene. These constituents al so appear to be associ ated
wi th degradati on of hydrocarbon-based conpounds related to fuel.

Pesticides and Pol ychl ori nat ed Bi phenyls (PCBs). Pesticides were found near

t he edge of PSC 2. These conpounds i ncl uded al pha-chl or dane, gamra-chl or dane,
and dieldrin. In addition, 4,4'-dichlorodiphenyldichloroethene (DDE) was
detected at one location within PSC 2. PCBs were not detected in any of the
soi |l sanples collected from PSC 2.

Total Petrol eum Hydrocarbons. Horizontal TPH distribution indicated an
approximately circular zone of <contamnation wth areas of highest
concentrations in and around the center of the forner firefighting training
pit. TPH concentrations were found to rapidly dissipate toward the edges of
the pit.

I norgani cs. Inorganic conpounds detected at PSC 2 included |ead, chrom um
cadm um and arsenic.

2.5.2.2 G oundwat er

LNAPL Characterization. LNAPL was found to be present at PSC 2 and is
interpreted to be a petroleum product containing no PCBs or chlorides.
Further investigation activities will be handled through the petroleum
program at NAS Jacksonville.

2.5.3 PSCs 3 and 4, Land Disposal from Dryi ng Beds Sl udge

2.5.3.1 Soil and Sl udge

VCOCs. VOC anal ytical results indicated that soil contamination by VOCs was
not extensive at PSC 3 or PSC 4. Acetone and net hyl ene chloride were the only
two VOCs detected at PSC 4. Bot h conpounds are common artifacts of | aboratory
and decontam nation procedures. Carbon disul fide, xylene, and acetone were
detected in one sanple at PSC 3.

SVQCs. Contami nation by SVOCs was not consi dered extensive at either PSC 3 or
PSC 4. A summary of SVOCs detected is docunented in the Focused RI/FSs
(ABB-ES, 1994a; 1995a) and the Final RI (ABB-ES, 1998a).

Pesticides and PCBs. O ganochlorine pesticides were detected at PSC 3.
Dieldrinand | ow |l evel s of al pha- and gama-chl ordane were detected in soils.
Simlar | owlevel detections of dieldrin, and al pha- and gamma- chl or dane were
present at PSC 4. The nature and extent of dieldrin contamination at PSC 3
and PSC 4 do not appear to be related to sludge di sposal operations and nay
have been a result of past pest control practices.

| norgani cs. Chromium |ead, and cadm um were the nost often detected
i norgani cs at PSC 3. The extent of soil contami nation by cadm um chrom um
and lead at PSC 3 was primarily in the surface | ayer. Except for a small area
in the
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sout hern portion of Parcel 2 at PSC 3, netal contam nation extended from
the former drying beds towards the center of the parcel, and extended
sout h and west of PSC 3.

Sl udge sanples obtained from PSC 4 revealed high inorganics
concentrations in the sludge piles. Arsenic was detected above Florida
residential soil cleanup goals (SCGs) in soil sanples from across PSC
4, al though there was no pattern to the distribution of arsenic in soil
Because there was no evidence of sludge disposal in the areas of soil
sanpling, and the arsenic concentrations were broadly distributed, it
is likely that the arsenic concentrations detected in soil at PSC 4
represents naturally occurring concentrations.

2.5.4 PSC 41, Donestic Waste Sludge Dryi ng Beds

2.5.4.1 Soil Pre-IRA site characteristics are described in the
par agraphs bel ow.

VOCs. Soil contam nation by VOCs i s not extensive at PSC 41. Acet one was
the only VOC detected, and it is considered a common artifact of
| aboratory and decontam nati on procedures.

I norganics. Sixty-nine soil sanples were screened in the field for five
heavy netals (arsenic, cadmum chromum |ead, and nickel). Nine
sanples of sand filter media, and soil were analyzed by an off-site
| aboratory for target analyte list (TAL) netals. Seventeen netals were
detected in these sanples. O the five heavy netals screened in the
field, | ead was detected in all nine sanples with concentrations in the
surface (0 to 1 foot bls) higher than in the subsurface. Arsenic,
cadm um nickel, and chrom umwere each detected in five | ocations. Each
of the five netals was detected in the screening sanples across all
sanpling depths, fromO to 4 feet bls, both within the drying beds and
in the surrounding soil. Field screening data for the five heavy netal s
were correlated with off-site [ aboratory anal yses.

An FRE perforned for PSC 41 (discussed nore thoroughly in Paragraph
2.6.1.1) identified arsenic, chrom um and nickel as site contam nants
whi ch posed a potential threat to human and ecol ogi cal receptors. Based
on results of the FRE, five heavy netals (arsenic, cadm um chrom um
| ead, and nickel) and respective toxicity characteristic |eaching
procedure (TCLP) extract cleanup concentrations were selected as
treatment criteria for the IRA at PSC 41. Al though | ead was not found
to pose potential risk at PSC 41, it was a risk driver for PSC 43, and
treatment criteria were based on results of the risk evaluation for both
PSC 41 and 43 because the two sites were treated together and included
in a single IRA. The TCLP extract concentration of cadm um detected
during the FRI for PSC 41 exceeded the constituent concentrations in
waste extract (CCWE) limts for |and disposal, making cadmiumthe fifth
metal in the list of treatment criteria for the IRA at PSC 41.

2.5.5 PSC 42, \Wastewater Treatnent Effluent Polishing Pond

2.5.5.1 Soil Pre-IRA site characteristics are described in the
par agraphs bel ow.
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VOCs. Soil contam nation by VOCs does not appear to be extensive in
soi |l around PSC 42. Acetone, the only VOC detected, is a common artifact
of | aboratory decontam nati on procedures.

SVOCs. Contam nation by SVOCs does not appear to be extensive at PSC
42. Except for the detection of bis(2-ethylhexyl)phthalate, all SVOC
detections were below contract-required quantitation limts.

Pesticides and PCBs. Organochl orine pesticides were detected in soi
around PSC 42. Dieldrin, gamma- chl ordane, and al pha-chl ordane were al so
detected in soils at PSC 42. No PCB conpounds were detected. The nature
and extent of organo-chlorine pesticide contam nation in soil around PSC
42 does not appear to be related to PSC 42 operations and may have been
a result of past basew de pest control prograns.

Inorganics. Fifty-six soil sanples were screened for five netals
(arsenic, cadmium chromum |ead, and nickel). Cadm um chrom um and
| ead were the nost often detected netals in the soil screening sanples.
Ni ckel was detected in 7 of the 56 sanples, and arsenic was bel ow
detection limts in all 56 screened sanples. Twelve soil sanples were
sent to a | aboratory for confirmati on of screening results. Lead (12 of
12), chrom um (11 of 12), and cadm um (7 of 12) were detected in the
confirmation sanples, while arsenic and nickel were undetected.
Laboratory results showed that concentrations of |ead, chromum and
cadm umwer e above background | evel s 16, 67, and 88 percent of the tine,
respectively.

The FRE conpleted for PSC 42 (discussed further in Paragraph 2.6.1.2)
concluded that wunacceptable risks were not predicted for human or
ecol ogi cal receptors fromexposure to surface soil at PSC 42. Therefore,
the I1RA at PSC 42 did not address soil surrounding the polishing pond.

2.5.5.2 Surface Water and Sedinment Pre-IRA site characteristics are
descri bed in the paragraphs bel ow

VOCs. VOC screening anal ytical results for sedi nent around the poli shing
pond are docunented in the Focused RI/FS. In the screening data,
2-but anone was detected in all of the sedinment sanples. Acetone,
benzene, carbon disulfide, toluene, and total xylenes were detected in
vari ous sedi nent sanples submtted for analysis. Only one surface water
sanpl e showed | ow detectable | evels of acetone and benzene.

SVOCS. SVCOCs detected in all sedi nent sanpl es i ncl ude phenol and bi s(2-
et hyl hexyl ) pht hal ate. Butyl benzyl phthalate and di-n-butyl phthal ate
were detected in two of the four sedi nent sanples. D n-octyl phthal ate,
fl uorant hene, and benzo(b)fl uorant hene were detected i n vari ous sedi nent
sanpl es. Di-n-octyl phthal ate was detected at a |l ow | evel in one surface
wat er sanpl e.

Pestici des and PCBs. There were no detections of pesticides or PCBs in
the PSC 42 sedi nent and surface water.

I norgani cs. Seventeen sedinment sanples were initially screened for
arsenic, cadmum chromum |ead, and nickel. Cadm um chromum | ead,
and nickel were detected in all 17 sedi nent screening sanples. Arsenic
was not detected. Four sedinment sanples were sent to a |aboratory and
anal yzed for TAL inorganics to
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confirmthe screening results. Fifteen TAL inorganic paraneters were detected
in all four sedinment sanples: alumnum barium cadmum calcium chrom um
copper, iron, l|lead, nmgnesium nanganese, nercury, silver, vanadium zinc

and cyanide. Eleven netals were detected in the three surface water sanples
anal yzed for TAL i norganics: alum num barium calcium chromium iron, |ead,
magnesi um manganese, nickel, potassium and sodi um

The FRE perfornmed for PSC 42 did not address the sedinment, sludge, and water
present within the polishing pond, as it was assuned those nmaterial s woul d be
renoved and/or treated as part of the IRA for the site. Five inorganic
el enments (cadmium chromium lead, nickel, and silver), present in the
sedi ments and sludge at PSC 42 were identified in the Bench-Scal e M x Design
(ABB-ES, 1995c)as contami nants to be targeted in the | RA. Mst of the surface
water in the pond was incorporated into the TRA stabil azation process for
contam nated medi a. Excess surface water was sanpled for discharge criteria
establ i shed by the Navy Public Wrks Center and discharged to the federally
owned treatnent works.

2.5.6 PSC 43, Industrial WAste Sludge Dryi ng Beds

2.5.6.1 Soil Pre-1RA site characteristics are described in the paragraphs
bel ow.

VOCS. As in PSC 41, soil contamination by VOCs is not extensive at PSC 43.
Acetone was the only positive detection, and it is a conmon artifact of
| aboratory decontamni nati on procedures.

I norgani cs. Sixty-eight soil sanples were screened in the field for arsenic,
cadm um chromium | ead, and nickel. The hi ghest screening concentrations of
chrom um cadmi um | ead, and nickel were detected in the upper 2-inch filter
material |ayer of the sludge drying beds. Chrom um was detected in every
sanple from PSC 43 screened on site. Five sanples were subnmtted to a
| aboratory for TAL netals analyses. O the five inorganics screened in the
field, chromium and lead were detected in all five sanples. Cadm um and
nickel were in three of five sanples, and arsenic was detected in two of the
sanpl es.

The FRE conducted for PSC 43 (discussed further in Paragraph 2.6.1.1)
i ndi cated that observed | evel s of chromium nickel, and | ead posed potential
ri sks to human health for an industrial scenario. In addition to these three
heavy netals, arsenic and cadm um were chosen as treatnent criteria for an
| RA performed at PSC 43. Arsenic was included because it was found to pose
potential risk at PSC 41, and both PSC 41 and PSC 43 were treated together
and included in the IRA. Likewi se, cadm um was included because its TCLP
extract concentration detected during the FRI for PSC 41 exceeded the CCWE
limts for | and disposal.

2.5.7 Drainage Areas Discussion of results from sanpling efforts for the
dr ai nage areas have been divided into the foll owi ng conponents:

. Surface water - all surface water sanples

. Sedi ment sanples - sedinment sanples collected from the PSC 4
drai nage ditch

. Drai nage swale soil - soil sanples collected from other QU 2
dr ai nage areas
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Site characteristics, based on the above |isted conponents, are sumari zed i n
t he paragraphs bel ow.

2.5.7.1 Surface Water

VCCS. Acetone and net hyl ene chloride were detected in surface water sanpl es
at | ow concentrations. Because these conpounds were al so detected in sone of
the quality control sanples and were found only at | ow concentrations, they
may be artifacts from conmon | aboratory and decontam nation procedures.

SVQOCs. Bis(2-ethyl hexyl)phthal ate was detected in one surface water sanple
at an estimated concentration slightly greater than the Florida surface water
quality criteria (SWX), but below the reporting limt.

I norgani cs. El even netal s and cyani de were detected at concentrations greater
t han background | evel s. Concentrations of beryllium cadm um copper, iron,
| ead, and nercury exceed Florida SWC. Al um num barium calcium magnesi um
manganese, potassium and vanadi um have no Florida SWQC for conparison.
Al t hough concentrations in sonme sanples are greater than background and/ or
Fl ori da SWQC, concentrations detected fromthe nost downstream sanple were
all below background levels. This indicates that inorganics detected in
upstream sanpl es are not mgrating dowstreamor off site

2.5.7.2 Sedinent

VOCS. Acetone was detected in all the sedi nent sanples, and 2-butanone was
detected in two of the sanples with highest acetone concentrations. Because
both of these VOCs are common artifacts of laboratory and decontani nation
procedures and were al so detected in sone of the quality control sanples, it
is likely that these VOCs were introduced to the sanpl es during collection or
anal ysi s.

SVOCs. Benzo(a)pyrene, benzo(g, h,i)perylene, and fluoranthene were detected
i n one sedi ment sanple at estinmated concentrations belowthe reporting linmt.
TPH was al so detected in this sanple. The subject sanple was | ocated next to
a road, and the PAHs and TPH detected |ikely represent paving material and/or
runoff fromthe road.

Pesticides and PCBs. The pesticides dichlorodi phenyl di chl oroet hane and DDE
were detected in duplicate sanples at estinmated concentrations below the
reporting limts. These |low concentrations |ikely represent stationw de
application of pesticides.

| nor gani cs. Fifteen nmetals and cyanide were detected at concentrations
hi gher than background | evels. The hi ghest concentrations of nost inorganics
were detected in a sanple collected closest to the PSC 4 sludge disposal
area. However, soil sanples collected between the sludge disposal area and
the drainage ditch have |ower concentrations of inorganics than those
detected in the above referenced sanple. This indicates that inorganics have
not mgrated to the ditch via overland flow.

The concentrations of cal cium magnesium and iron detected in the referenced
sedi ment sanpl e suggest that dolomtic ballast fromthe road was in the soi
sanpl e.
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2.5.7.3 Drainage Swal e Soi
VOCs. No VOCs were detected at |evels greater than benchmarks.

SVOCs. Benzo(a)pyrene was detected in one sanple at the end of Patrol Road
at a level higher than Florida SCGs for both residential and industrial
scenari os. The source of the PAHs is unknown; however, roadway runoff and
paving material are possible sources. Additionally, at tinmes, security
personnel tenporarily park patrol cars in this area while on patrol

Pesticides and PCBs. DDE and di chl orodi phenyl trichl oroet hane were detected
in one sanple at concentrations |less than Florida residential SCGs.

I norganics. Antinony, arsenic, beryllium and cadmi umwere all detected at
concentrations greater than background | evels. Levels of antinony and cadni um
are characteristic of treatnment plant waste. Arsenic and beryllium are not
nmetal s characteristic of the treatnment plant waste. It is likely that arsenic
and berylliumlevels are naturally occurring.

2.5.8 Goundwater G oundwater sanples fromconpliance wells and nonitoring
well's, and analytical results fromthe DPT groundwater investigation were
used to evaluate groundwater at OU 2. Sanples from PSC 2 and imrediately
downgradi ent from PSC 2 were not used during this evaluation.

VOCS. Acet one and net hyl ene chlori de were detected at concentrati ons above
benchmarks. Due to the | evels found, and results of quality control sanples,
it is likely that acetone and methylene chloride were introduced to the
sanpl es during col l ection or anal ysi s. Car bon di sul fide and
1, 1-di chl oroet hane were detected at concentrations |less than Florida
groundwat er gui dance concentrations (GGCs).

SVCCs. Phenol was detected in one groundwater sanple obtained near the
domestic sludge drying beds. Phenol may have nigrated to groundwater from
sl udge deposited in the drying beds.

| nor gani cs. Seven inorganics were detected at concentrations greater than
background levels. O these inorganics, cadm um manganese, sodium and
thallium were detected at concentrations greater than established Florida
GGCs. Cadmi um and manganese are likely related to sludge that was placed in
the drying beds. Sodium was detected at one sanple location at a
concentration greater than background levels and Florida GGCs. Thallium was
al so detected in one sanple slightly above Florida G3Cs, and it is believed
that this is not related to the sludge drying beds. It is likely that the
thalliumis naturally occurring.

2.6 SUWARY OF SITE RISKS CERCLA directs the Navy to conduct an RA to
determ ne whether or not a site poses a current or future threat to hunman
heal th and the environnment in the absence of any renedi al action. Both a HHRA
and ecological risk assessment (ERA) were perforned for OU 2. The RAs
eval uat ed t he contani nants detected in site nedia during the FRIs (PSCs 2, 3,
41, 42, and 43) and the R (PSC 4, QU 2 groundwater, and OU 2 drai nhage
areas), and provided the basis for selecting either renedial actions or a No
Further Action alternative. For ease of understanding, results of the risk
eval uations are presented in the sanme order in which they were conduct ed.

JAX-OU2.ROD
FGW.09.98 2-21



To assist in distinguishing inorganic contam nants from those that are
present naturally, analytical results were conpared to background screening
concentrations for each nedium sanpled. These background screening
concentrations are twice the nmean of the concentrations detected in the
background samples for each medium The nethods used to develop the
background screeni ng concentrations are presented in the QU 1 RI/FS (ABB-ES,
1996) .

2.6.1 Human Health Ri sk Assessnent HHRAs were conducted to characterize the
ri sks associated with potential exposure to site-related contaminants at OU
2 for human receptors. Four basic conponents of the HHRA were perforned for
each area of QU 2: (1) selection of human health contam nants of potential
concern (HHCPCs) , (2) exposure assessnent, (3) toxicity assessnent, and (4)
ri sk characterization.

HHCPCs. HHCPCs are chemicals found at |evels above State and Federal risk
screening levels and levels typical of an area. These contam nants of
potential concern (CPCs) are the focus of the RAs perfornmed for each area of
interest at OJ 2. Table 2-3 summmari zes the HHCPCs sel ected for nedia for the
si x PSCs, drai nage areas, and groundwater at QU 2.

Exposure Assessnent. An exposure assessment is performed to identify
popul ations that might cone into contact with site-related chem cals and the
pat hways t hrough whi ch exposure m ght occur.

Toxicity Assessnent. The toxicity assessnment evaluates possible harnful
effects from exposure to the identified CPCs. Both carcinogenic and
noncar ci nogeni ¢ ri sks associ ated with each CPC are eval uat ed.

Ri sk Characterization. For risk characterization, the results of the exposure
and toxicity assessnents are conbined to estinmate the overall risk from
exposure to site contamination. For carcinogens, risk is expressed as a
probability of devel opi ng cancer. For noncarci nhogens, the dose of a chenical
for which a receptor nay be exposed is estinated and conpared to a reference
dose. The reference dose is devel oped by USEPA scientists and represents the
anount of a chemical a person could be exposed to over a lifetinme wthout
devel opi ng adverse effects. The nmeasure of |ikelihood of adverse noncancer
effects occurring in humans is called the hazard index (H). An H greater
than 1 suggests that adverse effects are possible.

2.6.1.1 PSCs 2, 41, and 43 Based on results of the FRI, a FRE was perforned
for PSCs 2, 41, and 43. The FRE is included in the Focused Renedi al
Investigation and Feasibility Study for PSCs 2, 41, and 43 at (perable Unit

2 (ABB-ES, 1994a). The nedia within each PSC addressed in the FRE are
presented in Table 2-1. Goundwater across OU 2 was assessed during the
overall RI; therefore, individual groundwater investigations at PSCs 2, 41,
and 43 were not conpleted during the Focused RI/FS. The purpose of the
focused hunman health risk evaluations for PSCs 2, 41, and 43 was to identify
i medi ate threats to human health associated with site contamination and to
eval uate the need to performI|RAs for source control.

A fifth conponent of the HHRA, devel opnent of PRGs, was included in the FREs
for PSCs 2, 41, and 43. PRGs represent soil concentrations of CPCs that are
not expected to pose an unacceptable risk to humans by the respective route
of exposure. PRGs were conpared with maxi mum detected concentrations of
HHCPCs to identify CPCs that nay pose an unacceptable risk.
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Table 2-3
Summary of Human Health Contaminants of Potential Concern (HHCPCs)

Record of Decision

Potential Sources of Contamination 2, 3, 4, 41, 42, and 43

Operable Unit 2

Naval Air Station Jacksonville

Jacksonville, Florida

Area of Interest

Environmental Medium

HHCPCs

PSC 2*

PSC 3?
Parcel 1

Parcel 2

PSC 43

Outside Sludge
Disposal Area

Within Sludge
Disposal Area

PSC 412

PSC 422

Surface Soil

Surface Soil
Subsurface Soil

Surface Soil

Subsurface Soil

Surface Soil/Filter Me-

Subsurface Soil/Filter
Media

Surface Soil

Volatile Organics: 2-butanone, 4-methyl-2-pentanone, acetone,
ethylbenzene, xylene (total)

Semivolatile, Organics: 2-methyinaphthalene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene,
naphthalene, pyrene

Pesticides/PCBs: 4,4'-DDE, dieldrin, alpha-chlordane, gamma-
chlordane

Inorganics: aluminum, arsenic, barium, cadmium, chromium copper,
lead, manganese, zinc

Inorganics: lead
Inorganics: lead

Pesticides/PCBs: dieldrin
Inorganics: cadmium, chromium (trivalent), lead

Inorganics: lead

Inorganics: arsenic, beryllium, iron, thallium

Other: total petroleum hydrocarbons (TPH)

Inorganics: arsenic, cadmium, iron
Other: TPH

Volatile Organics: acetone

Inorganics: aluminum, arsenic, barium, cadmium, chromium,
cobalt, copper, lead, manganese, mercury, nickel, selenium,silver,
zinc

Volatile Organics: acetone

Inorganics: aluminum, arsenic, barium, cadmium, chromium,
cobalt, copper, lead, manganese, mercury, nickel, selenium,
silver, zinc

Inorganics: cadmium, lead

See notes at end of table
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Table 2-3 (Continued)
Summary of Human Health Contaminants of Potential Concern (HHCPCs)

Record of Decision
Potential Sources of Contamination 2, 14, 41, 42, and 43
Operable Unit 2
Naval Air Station Jacksonville
Jacksonville, Florida

Area of Interest Environmental Medium HHCPCs

PSC 43! Surface Soil/Filter Media Volatile Organics: acetone

Inorganics: aluminum, arsenic, barium, cadmium, chromium,
cobalt, copper, lead, manganese, mercury, nickel, selenium, silver,
zinc

Subsurface Soil/Filter Media Volatile Organics : acetone

Inorganics: aluminum, arsenic, barium, cadmium, chromium,
cobalt, copper, lead, manganese, mercury, nickel, selenium, silver,
zinc

OU 2 Groundwater’ Volatile Organics: acetone, methylene chloride
Semivolatile Organics: phenol

Inorganics: arsenic, barium, cadmium, manganese, sodium,
thallium

OU 2 Drainage Areas Surface Water Volatile Organics: acetone
Semivolatile Organics: bis(2-ethylhexyi)phthaiate

Inorganics: aluminum, arsenic, beryilium, iron, lead, manganese,
mercury, vanadium, zinc

Sediment Semivolatile Organics: benzo(a)pyrene
Inorganics: arsenic, cadmium, iron, vanadium

Other: TPH

Surface Soil Semivolatile Organics: benzo(a)pyrene, indeno (1,2,3,-cd)pyrene

Inorganics: antimony, arsenic, beryllium, cadmium, iron, lead,
silver

Other: TPH

'Reference Document: ABB Environmental Services, Inc. (ABB-ESYocused Remedial Investigation and Feasibility Study,
PSCs 2, 41, and 43 at Operable Unit 2, NAS Jacksonville, Jacksonville, Florida (August 1994).

Reference Document: ABB-ES.Focused Remedial Investigation and Feasibility Study for PSCS 3 and 42 at Operable Unit
2, NAS Jacksonville, Jacksonville, Florida (April 1995).

® Reference Document: ABB-ES,Remedial Investigation, Operable Unit 2, NAS Jacksonville, Jacksonville, Florida (January
1998).

Notes:  PSC = potential source of contamination.
DDE = dichlorodiphenyldichloroethene.
PCB = polychlorinated biphenyl.
OU = operable unit.
NAS = Naval Air Station.
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HHCPCs sel ected for surface soil at PSC 2 and soil/filter nedia at PSCs
41, and 43 are presented in Table 2-3. Identical exposure pathways and
scenari os were evaluated for PSCs 2, 41, and 43. Under current | and use,
adult comrerci al and i ndustrial workers coul d be exposed to contam nants
in surface soil; therefore, exposure of these receptors (through
i ngestion of and direct dermal contact with surface soil and inhal ation
of particulates and volatiles from surface soil) was evaluated in the
FRE. I n addition, the FRE eval uated exposure to assuned future resident
adults and children via ingestion and dermal contact with surface soils.

Usi ng contam nant-specific toxicity values, residential and industrial

PRGs were calculated for carcinogenic and noncarci nogenic effects to
potential receptors. The PRGs are based on a target cancer risk of 1 in
1, 000, 000 (10°%) for carcinogens and a target H of 1 for noncarci nogens.

The risk characterization for PSCs 2, 41, and 43 was based on a
qualitative estimate of the risks at each PSC Thi s approach adequately
supports the objective of identifying whether CPCs in soil at PSCs 2,

41 and 43 may pose an unacceptable risk to human health. The maxi num
detected concentrations of CPCs detected in soils fromeach of the PSCs
were conpared to the PRGs and FDEP Soil Target Levels (STLs) (FDEP

1994). Table 2-4 summarizes the results of the PRG and STL conpari sons
t o maxi mnum det ect ed concentrations of CPCs for both the residential and
i ndustrial scenarios.

Exceedances of PRGs indicate that unacceptable risks for human heal th
may be associated with exposure to the CPC. The results of the risk
characterizati on supported i npl ementati on of | RAs at PSCs 2, 41, and 43.
The need for IRAs at the PSCs was based on the conparison of CPCs to
PRGs, since FDEP STLs were not specifically calculated for the exposure
pat hways present at the sites.

Due to the presence of LNAPL and petrol eumrel at ed contam nants det ect ed
in PSC 2 groundwat er during the second stage of the R, the USEPA and
FDEP agreed to transfer jurisdiction of PSC 2 to Florida' s petrol eum
program No further actions are recomended for PSC 2 under the CERCLA
programat OU 2. Because the source areas at PSCs 41 and 43 have been
renpved and treated, no further actions are recomrended for RCRA cl osure
of the sites. However, a period of postclosure groundwater nonitoring
(of 2to 3 years) will be perfornmed to satisfy the requirenments of RCRA.

2.6.1.2 PSCs 3 and 42 Following conpletion of the FRIs, FREsS were
performed for selected nediaat PSCs 3 and 42. Results of the FREs are
i ncluded in the Focused Renedi al |nvestigation and Feasibility Study,
PSCs 3 and 42 at Operable Unit 2, NAS Jacksonville, Jacksonville,

Fl orida (ABB-ES, 1995a). The nedia within each PSC addressed in the FREs
are presented in Table 2-3. G oundwater across OU 2 was assessed during
the overall RI; therefore, individual groundwater investigations at PSCs
3 and 42 were not conpl eted during the Focused RI/FS. The purpose of the
focused human health ri sk evaluations for PSCs 3 and 42 was to identify
potential threats to human heal th associated with site contam nati on and
to evaluate the need to performIRAs for soil.

As indicated in Table 2-1, a risk evaluation for surface water and
sedi ment at PSC 42 was not perfornmed. As a result of FRI findings for
those nedia, and in order to satisfy RCRA closure requirenents for the
PSC, surface water and sedi ment were addressed in an | RA for PSC 42.
Therefore, surface soil surrounding the polishing pond was the only
medi a addressed in the FRE for PSC 42
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Table 2-4
Comparison Result Summary for Residential and Industrial
USEPA PRGs and Florida STLs for PSCs 2, 41, and 43

Record of Decision
Potential Sources of Contamination 2, 3, 4, 41, 42. and 43
Operable Unit 2
Naval Air Station Jacksonville
Jacksonville, Florida

Residential PRG Comparison Result Summary

PSC 2 Exceedances of USEPA PRGs Exceedances of Florida STLs
Arsenic Arsenic
Benzo(a)pyrene Benzo(a)pyrene
Dieldrin
PSC 41 Exceedances of USEPA PRGs Exceedances of Florida STLs
Arsenic Arsenic
Chromium Chromium
Nickel
PSG 43 Exceedances of USEPA PRGs Exceedances of Florida STLs
Arsenic Arsenic
Chromium Chromium
Lead Copper
Manganese
Nickel
Industrial PRG Comparison Result Summary
PSC 2 No exceedances of USEPA PRGs. No exceedances of Florida STLs.
PSC 41 Exceedances of USEPA PRGs Exceedances of Florida STLs
Arsenic Arsenic
Chromium Chromium
Nickel
PSC 43 Exceedances of USEPA PRGs Exceedances of Florida STLs
Chromium Chromium
Lead Nickel
Notes: USEPA = U.S. Environmental Protection Agency.
PRG = preliminary remedial goal.
STL = soil target level.
PSC = potential source of contamination.
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PSC 3 was subdivided into two parcels for the purpose of evaluating
risks: Parcel 1 and Parcel 2 (Figure 2-3). The HHCPCs sel ected for
surface and subsurface soil at each parcel of PSC 3 and for surface soi
at PSC 42 are presented in Table 2-3. The potential exposure pathways
and scenarios evaluated for PSCs 3 and 42 included ingestion and
i nhal ati on of soil particulates for an industrial and general worker.

Using toxicity data for each CPC, PRGs were cal cul ated and i ncluded in
the FREs for PSCs 3 and 42, in the sane manner as the FREs for PSCs 2,
41, and 43, PRGs were cal cul ated for carcinogenic and noncarci nogenic
effects to potential receptors. The PRGs were based on a target cancer
ri sk of 10°® for carcinogens and an H of 1 for noncarci nogens. PRGs were
cal cul ated for all HHCPCs with the exception of | ead. Reference val ues
for | ead were based on a proposed soil cleanup standard for |ead that
recommended cl eanup goal s be set between 500 and 1,000 ng/ kg (USEPA,
1989). A concentration of 1,000 ng/kg of | ead was used as the industri al
PRG. PRGs and FDEP STLs were conpared to maxi num HHCPC concentrations
to identify HHCPCs that may cause a potential risk with human contact.
The conpari son of maxi mnum detected concentrations of HHCPCs in soil at
PSCs 3 and 42 to PRGs was not a quantitative estimte of risk at each
PSC. However, this qualitative approach adequately supported the
obj ectives of the Focused RI/FS by identifying those areas with the
hi ghest contam nant concentrations. Results of the conparison of FDEP
STLs and PRGs to maxi num det ected concentrations of CPCs for PSCs 3 and
42 are presented in Table 2-5.

In PSC 3 Parcel 2, the maxi mum detected concentration of |ead (1,060
ng/ kg) in a single surface soil sanple just exceeded the industrial PRG
val ue of 1,000 ng/ kg. The concentration of this sanpl e was approxi mately
five tinmes higher than the next highest sanples, which had | ead val ues
of approxi mately 200 ng/ kg. These five sanpl es were randonl y spaced over
the site and appeared unrelated to the sanple with a | ead concentration
of 1,060 ng/kg. No other concentrations of HHCPCs in PSC 3 Parcel 1 or
Parcel 2 exceeded their respective PRGs for surface soil or subsurface
soil. For PSC 42, the maxi num detected concentrati ons of cadm um and
lead in surface soil did not exceed their respective PRGs. Overall, the
results of the FREs for soils at PSCs 3 and 42 did not suggest the need
for 1 RAs. However, in 1997 an area of soil approximately 1 square neter
in size was excavated around the sanple at PSC 3 Parcel 2 with a | ead
concentration exceeding the industrial PRG The excavated soil was
i ncorporated into the ongoing IRA at PSC 42. No further actions are
recommended at PSC 3.

2.6.1.3 PSC 4, OU 2 Drainage Areas, and OU 2 G oundwater Based on
results of the RIs for PSC 4, drainage areas at OU 2, and OU 2
gr oundwat er (conducted during the second stage of OU 2 i nvestigations),
RAs were perfornmed for those areas. Results of the RIs are docunented
in the Renedial Investigation, Operable Unit 2, NAS Jacksonville,
Jacksonville, Florida (ABB-ES, 1998a).

PSC 4 was subdivided for purposes of conducting the RI. The three
conponents are referred to hereafter as (1) sludge piles, (2) soil
within the PSC 4 disposal area, and (3) soil outside the PSC 4 sl udge

di sposal area (i.e. , Open Field Area and the portion of the Pine Tree
Pl anting Area where no paint chips were found). During site wal kovers
that preceded the RI, five small piles of sludge mterial were

di scovered in the Pine Tree Planting Area. Rel atively high
concentrations of trace netals (e.g., chromum cadm um nercury, and
silver) were detected in sanples collected from the piles. The NAS
Jacksonville Partnering Team agreed to renoval of the piles and
i nclusion of the sludge in the ongoing IRA at PSC 42. Therefore, the
sl udge piles were not included in the HHRA for PSC 4.
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Table 2-5

Comparison of Maximum Concentration of HHCPCs at PSCs 3 and 42 with PRGs

Record of Decision

Potential Sources of Contamination 2, 3, 4, 41, 42, and 43

Operable Unit 2
Naval Air Station Jacksonville
Jacksonville, Florida

HHCPC Maximum Detected Concentration Industrial PRG" FDEP STLs for Exceedance of
General Worker PRG

PSC 3 Parcel 1 Parcel 2

Surface Soil

Cadmium 16.4 75.2 2,040 621 No
Chromium (trivalent) 651 12,200 2,040,000 306,000 No
Dieldrin 0.140 0.362 0.269 No
Lead? 29 1,060 1,000 NA Yes

Subsurface Soil

Lead? 6.2 3.2 1,000 NA No

PSC 42 (not subdivided)

Surface Soil

Cadmium 65.6 2,040 621 No

Lead? 284 1,000 NA No

Notes

All values are in mg/kg.

* The PRG used for comparison is the lesser of the cancer or noncancer PRG.
2 The PRG for lead is not based on calculation. Value used was based on a proposed soil cleanup standard that

recommended cleanup goals for lead be set between 500 and 1000 milligrams per kilogram (mg/kg) (USEPA 1989).
A concentration of 1000 mg/kg of lead was used as the industrial PRG.

HHCPC = human health contaminant of potential concern.
PSC = potential source of contamination.

PRG = preliminary remedial goal.

FDEP = Florida Department of Environmental Protection.

STL= soil target level.
NA= not applicable.

USEPA= U.S. Environmental Protection Agency.
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The HHCPCs selected for nedia within each area addressed in the R are
presented in Table 2-3. Exposures of HHCPCs to potential future adult and
child residents were eval uated as a conservative estimte of potential risks
to other receptors. QU 2 is accessible to current Navy personnel and on-base
resi dents; however, access is relatively limted due to the proximty of the
site to NAS Jacksonville runways. Future residents could be exposed to
contam nants in groundwater if the area were devel oped into a housing area
where the shall ow aquifer is used as a potable water source. This, however,
is unlikely because the surroundi ng area uses a munici pal water supply, with
the exception of two private wells on adjacent properti es.

The exposure scenarios, including potential receptors and routes of exposure
selected for PSG 4, QU 2 drai nage areas, and OU 2 groundwater, are summari zed
in Table 2-6. The toxicity assessnent for each of the three areas included in
the RI estimated excess lifetinme cancer risk (ELCR) for carcinogeni ¢ HHCPCs
and the H for all HHCPCs. Ri sk estimtes, based on an ELCR of 16 and a
total H of 1, are also presented in Table 2-6. Table 2-7 provides a summary
of risk drivers (HHCPCs that contribute a risk of greater than 10° or an H
greater than 0.1 when the total H for a receptor is greater than 1)
Following is a summary of the risk characterization for each area addressed
inthe RI.

PSC 4. The cancer risks calculated for future residents exposed to the soi
and sludge at PSG 4 are within the USEPA acceptable risk range but slightly
exceed Florida's risk threshold. The cancer risk estimate for soil outside
the sludge disposal area is 2xl 0% The cancer risk estimate for soil and
sludge within the sludge disposal area is 5xlI . However, the prinmary
contributor to the risk in both areas is arsenic, which was detected at
concentrations above Florida residential SCGs but below industrial SCGs.
Based on the evaluation of sanples fromthe PSG 4 sludge piles and PSG 3
soil, arsenic is not characteristic of the sludge at QU 2 and is likely
natural ly occurring.

No further actions are recommended for PSG 4.

QU 2 Drainage Areas. The cancer risk estimate for exposure of future
residents to surface water is 2xI 0% which is within the USEPA acceptable
ri sk range but exceeds Florida's risk threshold. The noncancer risk estinate
of 2 for children slightly exceeds the USEPA and Florida risk threshold.
However, the primary risk contributors are arsenic and beryllium which are
likely naturally occurring. Arsenic and berylliumare not characteristic of
the sludge at QU 2, and the highest concentrations were detected in stagnant
portions of the ditch. Inorganic concentrations detected at the nost
downstream location were at |evels below background, indicating that
mgration is not occurring from upstream | ocations. Additionally, based on
the current exposure scenario (industrial), potential cancer risks are
accept abl e.

For sedinents, the HHRA calculated a cancer risk of 6x10% for future
residents. These potential risks are attributed to netals and PAHs detected
i n one sedi nent sanple collected in a dry portion of the drai nage ditch. Sone
of the metals at this location are likely naturally occurring (e.g.,
arsenic); however, the source of the other netals is unknown. The
distribution of nmetals in soil at PSG 4 indicates that netals have not
mgrated to the ditch fromthe Pine Tree Planting Area. Because this sanple
was collected next to a roadway, the PAHs may be from roadway runoff or
paving material .
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Table 2-6

Human Health Risk Summary
PSC 4, OU 2 Drainage Areas, and OU 2 Groundwater

Record of Decision

Operable Unit 2

Naval Air Station Jacksonville

Jacksonville, Florida

Potential Sources of Contamination 2. 3. 4. 41. 42. and 43

Media Receptor Exposure Route Hazard Index Estimated Lifetime
Cancer Risk
PSC4
Soil Outside the PSC 4 Adult Ingestion 0.03 6E-07
Sludge Disposal Area Dermal Contact 0.009 4E-07
Inhalation NC! 6E-10
Total Adult 0.04 21E-06
Child Ingestion 0.3 1E-06
Dermal Contact 0.01 1E-07
Inhalation NC! 5E-10
Total Child 0.3 1E-06
Total Resident, Outside the N/A 2E-06
PSC 4 Sludge Disposal Area
Soil and Sludge within the Adult Ingestion 0.02 1E-06
PSC 4 Sludge Disposal Area Dermal Contact 0.06 5E-07
Inhalation NC? 1E-09
Total Adult 0.08 2E-06
Child Ingestion 0.2 2E-06
Dermal Contact 0.09 2E-07
Inhalation NC! 9E-10
Total Child 0.3 23E-06
Total Resident, within the N/A 5E-06
PSC 4 Sludge Disposal Area
QU 2 Drainage Areas
Surface Water Adult Ingestion 0.04 8E-07
Dermal Contact 0.9 1E-05
Total Adult 0.9 1E-05
Child Ingestion 0.9 5E-06
Dermal Contact 1 5E-06
Total Child 2 1E-05
Total Resident, Surface Water N/A 22E-05
Sediment Adult Ingestion Dermal Contact 0.03 2E-06
0.07 3E-07
2E-06
Total Adult 0.1
Child Ingestion Dermal Contact 0.3 4E-06
0.1 1E-07
4E-06
Total Child 0.4
Total Resident, Sediment N/A 6E-06
See notes at and of table
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Table 2-6 (Continued)
Human Health Risk Summary
PSC 4, OU 2 Drainage Areas, and OU 2 Groundwater

Record of Decision
Potential Sources of Contamination 2. 3. 4. 41, 42. and 43
Operable Unit 2
Naval Air Station Jacksonville
Jacksonville. Florida

Media Receptor Exposure Route Hazard Index Estimated Lifetime
Cancer Risk
QU 2 Drainage Areas (continued)
Drainage Swale Soils Adult Ingestion 0.1 6E-06
Dermal Contact 0.4 4E-06
Inhalation NC? 1E-09
Total Adult 0.5% 1E-05
Child Ingestion 1 1E-05
Dermal Contact 0.7 2E-06
Inhalation NC! 1E-09
Total Child 2 1E-05
Total Resident, Drainage Swale Soils N/A 2E-05
0U 2 Groundwater
Groundwater Adult Ingestion 3 1E-04
Total Adulf 3 1E-04
Child Ingestion 6 6E-05
Total Chilcf 6 6E-05
Total Resident, Groundwater N/A 2E-04

* Not calculated because inhalation noncancer toxicity values were not available.

2 Total risk discrepancy with risk calculation spreadsheets is due to rounding algorithm.

% Total excess lifetime cancer risk is based on two times the risk from ingestion of the volatile constituents in
groundwater to account for inhalation of volatiles and dermal contact with groundwater.

FGW.09.98

Notes: PSC = potential source of contamination.
OU = operable unit.
NC = not calculated.
N/A = not applicable.
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A cancer risk of 2xI 0% and a noncancer risk of 2 (child) were calculated for
future residents exposed to drai nage swale soil. The primary drivers for the
cancer risk are concentrations of arsenic, beryllium and benzo(a)pyrene
detected in a sanple collected at the end of a paved road. Arsenic and
beryllium are not characteristic of sludge at QU 2 and may be naturally
occurring. The benzo(a)pyrene may be fromroadway runoff or paving nmaterial.
The primary drivers for the noncancer risk are netals detected in a sanple
from the eastern drainage swale. Metals detected in this sanple are
characteristic of the sludge at QU 2 and may represent netals carried by
wast ewat er that overfl owed the bermat the polishing pond.

Based on the current use of QU 2, no further action is recommended for the
dr ai nage areas.

QU 2 G oundwater. Cadm um manganese, sodium and thalliumwere detected at
concentrations greater than background and benchmarks. The one cadm um
concentration greater than benchnmarks was detected inmedi ately downgradi ent
of the industrial sludge drying beds and is likely site related. Cadmiumis
not migrating in groundwater.

The manganese and sodium concentration exceedances were detected in
nmoni toring wel Il s adj acent to the domestic sludge drying beds, and are likely
site rel ated. However, the grout used in the construction of these nonitoring
well's may be a source of sodiumdetected in these groundwater sanples.

Thal liumis not characteristic of the sludge at QU 2; therefore, the thallium
concentration is not considered to be site rel ated.

A cancer risk of 2xlI04 which exceeds USEPA and Florida thresholds for

acceptabl e risks, was calculated for future residents exposed to groundwat er

contai ning arsenic and nethyl ene chloride. However, arsenic concentrations
detected at QU 2 are well bel ow Federal maxi mumcontamni nant |evels (MCLs) and
Florida G3Cs. Additionally, methylene chloride concentrations are all bel ow
10 nmicrograns per liter, and the distribution indicates that they are
| aboratory or field contam nants.

Noncancer risk estimates for future residents are 3 for adults and 6 for
children. These estimates also exceed USEPA and Florida risk thresholds.
However, of the five netals that are the primary contributors to this
estimate, only cadm um and nanganese are site-related. Additionally, the
concentrations of the other three nmetals are below or only slightly exceed
Federal MCLs and Florida GGCs. Based on the current exposure scenario at QU
2 (industrial), no human receptors are exposed to groundwater at QU 2. Access

restrictions will be placed on the base to prevent consunption of the
groundwater at OU 2 fromthe surficial aquifer in the affected area. These
restrictions will include the maintenance of the fence constructed around t he

air field to prevent trespassing, and restriction of groundwater for
consunption

By separate Menorandum of Agreenent (MOA) with the USEPA and the FDEP, NAS
Jacksonville, on behalf of the Departnent of the Navy, agreed to inplenment
basewi de certain periodic site inspection, condition certification, and
agency notification procedures designed to ensure the mai ntenance by Station
personnel of any site-specific LUCs deened necessary for future protection of
human heal th and the environnent. A fundanmental prem se underlying execution
of that
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agreenent was that through the Navy's substantial good-faith conmpliance
with the procedures called for therein, reasonable assurances woul d be
provided to the USEPA and FDEP as to the permanency of those renedies
whi ch included the use of specific LUCs.

Although the terms and conditions of the MOA are not specifically
i ncorporated herein by reference, it is understood and agreed by the
Navy, USEPA, and FDEP that the contenpl ated permanence of the renedy
reflected herein shall be dependent upon the Station's substanti al
good-faith conpliance with the specific LUC maintenance commtnents
reflected therein. Should such conpliance not occur or should the MOA
be termnated, it is understood that the protectiveness of the renedy
concurred in nmay be reconsidered and that additional nmeasures may need
to be taken to adequately ensure necessary future protection of human
heal th and the environnment.

No further action is required for groundwater at OU 2, wth the
exception of postclosure nmonitoring required for RCRA closure of PSCs
41, 42, and 43.

2.6.2 Ecoloigical Risk Assessnent The purpose of the ERA was to
characteri ze actual or potential adverse effects to ecol ogical receptors
associ ated with exposures to site-related contam nants at OU 2. Basic
components of the ERA performed for each area of OU 2 include the
following: (1) identification of potential ecological receptors and
pat hways, (2) selection of ecol ogical contam nants of potential concern
(ECPCs), (3) exposure assessnent, (4) ecol ogical effects assessnent, and
(5) risk characterization. The follow ng results of the ERAs perfornmed
for each area at OU 2 are presented in the sane order as the HHRAs.

2.6.2.1 PSCs 2, 41, and 43 The Focused Ecol ogical Ri sk Evaluation
(FERE) for PSCs 2, 41, and 43 is included in the Focused Renedi al

I nvestigation and Feasibility Study for PSCs 2, 41, and 43 at Operable
Unit 2 (ABB-ES, 1994a). The CPCs sel ected for ecol ogical evaluation are
the sane as those selected for the focused human health ri sk eval uati on
for soils O to 1 foot bls at PSCs 2, 41, and 43 (see Table 2-3).

An eart hworm bi oassay was conpleted for PSC 2 to determ ne the direct
toxicity of contam nated soil to soil invertebrates. Based on the result
of the toxicity testing, it was determned that an IRA at PSC 2 was
necessary for the protection of ecological receptors (soil dwelling
invertebrates) . The testing results indicated that a conservative soi
action level for an IRA for the protection of fauna to direct toxic
effects would be 53 ng/kg. Soils with TPH concentrations greater than
50 ng/ kg were excavated and treated during the | RA conducted at PSC 2
in 1995.

For PSCs 41 and 43, a quantitative determ nation of ecol ogical risk and
acceptable concentrations of CPCs in soil and filter nedia was
determ ned to be unnecessary as part of the FREs, since the volunme of
material to be renoved within the sludge dryi ng beds woul d be det erm ned
by the cl osure requirenments under RCRA. A qualitative appraisal of the
metal content of material within the PSC 41 and PSC 43 drying beds
suggested it presented a possi bl e hazard. The primary ecol ogi cal concern
with heavy netals in soils is the potential transfer of netals fromthe
soils to terrestrial invertebrates or plants. Results of the FREs for
PSCs 41 and 43 supported inplenmentation of IRAs at the sites. As
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nmenti oned previously, | RAs were i npl enented and cl osure reports for both PSCs
were conpleted in 1997

2.6.2.2 PSCs 3 and 42 The FERE for PSCs 3 and 42 is included in theFocused
Reredi al | nvestigation and Feasibility Study, PSCs 3 and 42 at Qperable Unit
2. NAS Jacksonville, Jacksonville, Florida (ABB-ES, 1995a).

The results of the FERE for PSG 3 indicated that none of the ECPCs sel ected
for potential ecological receptors and exposure pathways presented
unacceptable risks for terrestrial wildlife, terrestrial plants, or soil
i nvertebrates,

An FERE for surface water and sedi nent at PSG 42 was not perfornmed. Based on
Rl results, those nedia were addressed in an |RA. Therefore, surface soil
surroundi ng the polishing pond was the only nedia addressed in the FERE for
PSG 42

Pot enti al ecol ogical receptors of contami nation at PSG 42 i nclude terrestri al
wildlife, terrestrial plants, and terrestrial invertebrates. Potential
exposure routes for terrestrial wildlife at PSG 42 i ncl ude i ngestion of soi

and food itens that may be contaminated as a result of accunulation of
contam nation fromthe soil. Risks for terrestrial plants and invertebrates
wer e not eval uat ed because the area of surface soil contanination surroundi ng
t he polishing pond was mai ntai ned as nowed | awn. Two SVOCs, three pesticides,
and ten inorganics were identified as CPCs for surface soil surrounding the

polishing pond. Results of the FRE for surface soil determ ned that
unacceptabl e ri sks were not posed to either terrestrial wildlife, plants, or
soil invertebrates; therefore, the IRA for PSG 42 did not need to address

surface soil surroundi ng the pond.

2.6.2.3 PSC 4, QU 2 Drai nage Areas, and QU 2 G oundwat er The ERAs for PSG 4,
QU 2 drainage areas, and QU 2 groundwater are docunmented in the Renedial
I nvestigation, Qperable Unit 2, NAS Jacksonville, Jacksonville, Florida
(ABB-ES, 1998a).

No risks were estimated for wildlife receptors, terrestrial plants, or for
soi |l invertebrates exposed to PSG 4 surface soil outside the sludge di sposa

area; however, potential risks to terrestrial plants and invertebrates from
exposure to chromiumin soil and sludge within the PSG 4 sl udge di sposal area
were identified. The PSG 4 sludge disposal area is in a portion of the Pine
Tree Planting Area where there is virtually no understory due to the heavy
pine needle litter (i.e., stressed herbaceous vegetation is not evident).

Al though it is unknown how chronium concentrations within the PSG 4 sl udge
di sposal area nmay actually be inpacting soil invertebrates, chron um
concentrations are well below the Florida residential SGGs, and no further
actions were recommended for PSG 4.

The primary risk contributors for surface water are alum num iron, and zinc.
The sanples with high Ievels of nmetals were in a portion of the ditch with
mur ky, standi ng water that contains al gae grow h. Downstream where the water
is flowing, levels of the netals were lower and do not pose a risk.
Therefore, the netals in the upstream portion of the ditch are probably not
site-related, but are nost likely related to the water conditions.

For sedinent, nmetals and PAHs found in one sanple are the prinmary
contributors to the risk. Arsenic is naturally occurring. PAHs are typically
fromroadway runoff or paving material
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Chrom umfound i n drai nage swal es near the polishing pondis the primarv
ri sk contributor. Cadmi umand silver may al so present a potential risk.
However, grass is growing in the swales, so adverse effects to plants
are not |ikely.

The ERA for OU 2 groundwater identified potential risks to aquatic
receptors. Cadm umis the source of the potential risk; however, sanples
indicate that cadmum is not nmoving from the groundwater to surface
water. Therefore, it is not likely that aquatic receptors would be
exposed to harnful |evels of cadm um

Based on the current use of QU 2 and the limted quality of the habitats
that the drainage areas provide, no further action is reconmended for
t hese areas.

2.7 DESCRIPTION OF THE NO ACTI ON ALTERNATI VE. Based on the RA, no
unaccept abl e hunman health or ecol ogical risks were identified at OU 2.
Therefore, no action is needed and no other renedial alternatives were
consi der ed.

However, PSCs 41, 42, and 43 have all been classified as RCRA units and
require postclosure nonitoring of groundwater wuntil standards are
achi eved. An abbreviated nonitoring program of two to three years is
beli eved to nmeet such requirenments. Shoul d groundwat er standards not be
achieved in that tine frame, groundwater will continue to be nonitored
as per RCRA instructions.

In addition, appropriate LUCs will be inplenmented at the operable unit
to prevent the enplacenent of a residential scenario.

2.8 DOCUMENTATI ON OF SIGNIFICANT CHANGES. There are no significant
changes in this renmedial action from that described in the Proposed
Pl an.

2.9 STATUTORY DETERM NATI ONS. The no further action alternative
sel ected and inplenmented for OQU 2 is consistent with CERCLA and t he NCP.
The | RAs conducted at the PSCs were sel ected based on the RAO set for
each PSC. These RAOGs were determ ned based on consideration of ARARs.
Table 2-8 lists and describes the State and Federal chem cal specific
ARARs considered for OU 2.
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Table 2-8

Synopsis of Potential Federal Chemical-Specific ARARs for OU 2

Record of Decision

Potential Sources of Contamination 2, 3, 4, 41, 42, and 43

Operable Unit 2
Naval Air Station Jacksonville
Jacksonville, Florida

Federal Standards and Requirements

Requirements Synopsis

Consideration in the Remedial Response Process

Occupational Safety and Health Act
(OSHA), Occupational Health and
Safety Regulations [29 CFR Part 1910,
Subpart Z]

Resource Conservation and Recovery
Act (RCRA), Identification and Listing of
Hazardous Wastes [40 CFR Part 261]

RCRA, Releases from Solid Waste
Management Units [40 CFR Part 264,
Subpart F]

Establishes permissible exposure limits for workplace exposure
to a specific listing of chemicals.

Defines those solid wastes subject to regulation as hazardous
wastes under 40 CFR Parts 262-265.

Establishes the requirements for solid waste management units
at RCRA-regulated temporary storage and disposal facilities. The
scope of the regulation encompasses groundwater protection
standards (RCRA maximum contaminant levels), point of
compliance,compliance period, and requirements for groundwater
monitoring.

Standards are applicable for worker exposure to OSHA hazardous
chemicals during remedial activities.

These requirements define RCRA-regulated wastes, thereby
delineating acceptable management approaches for listed and
characteristicallyhazardous wastes that should be incorporated into the
characterizationand remedial elements of remedial response at PSC
42.

This rule is relevant and appropriate for Comprehensive Environmental
Response, Compensation, and Liability Act sites contaminated with
RCRA hazardous constituents, and potential applicable requirements
for groundwater remediation executed under the RCRA Corrective
Action Program. However, these requirements are not applicable to
Superfund sites unless the action involves active placement in
regulated units after July 26, 1982.

OU = operable unit.

Notes: ARAR = applicable or relevant and appropriate requirement.

PSC = potential source of contamination.
CFR = Code of Federal Regulations.
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Appendi x A: Responsi veness Summary

Not e: No comments were received during the public comment period.
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